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人脸检测算法进行优化，为算法的 FPGA 硬件加速实现奠定基础。 后，采用
Handel-C 语言作为开发工具，基于 Xilinx Virtex-5 平台的 FPGA 对算法进行硬件
实现，并针对硬件特性进行了优化与验证。 
通过 ModelSim 仿真软件对算法的硬件实现进行验证，结果显示本文实现的
硬件人脸检测算法可以在 61~277 个时钟周期内判定一个检测窗口。使用 ISE 工
具针对 Xilinx Virtex-5 平台进行综合，系统可以达到 184.560MHz 的运行速度。
根据仿真结果与综合数据，预计算法在 Xilinx Virtex-5 平台上判定一个检测窗口
































With the fast development of modern society, people pay more and more 
attention to the security problem. As an effective means of security precautions, video 
surveillance systems are widely used in government departments and residential areas. 
However, traditional surveillance systems have some serious defects, including high 
manpower and storage consumption, poor response and difficulties of retrieval, and 
gradually failed to meet the modern requirements. New intelligent surveillance 
systems with face detection and recognition functions are gradually unfolded before 
our eyes. 
Within such background, this paper studies on the face detection algorithms, 
using FPGA to speed up the face detection procedure. This paper aims at the 
achievement of real-time face detection, so that it can be used in intelligent 
surveillance systems to improve its security. At the same time, this study makes 
technical preparations for face recognition. 
This paper is constituted by three parts. Firstly, Adaboost face detection 
algorithm is chosen from many algorithms, for its high detecting speed. This 
algorithm is studied and verified on embedded device. Based on that, some 
optimization methods are taken to improve its performance in embedded system. 
Finally, this paper implements and optimizes this algorithm on Xilinx Virtex-5 FPGA. 
In this process, the Handel-C FPGA programming language is used. 
Using ModelSim simulation software, the implementation of Adaboost face 
detection algorithm on FPGA is verified. The result shows that a sub-window can be 
judged within 61 to 277 clocks. Synthesized by ISE tool sets, this system can run at 
184.560MHz on Xilinx Virtex-5, which means that 0.33 to 1.50 us will be taken to 
judge a sub-window. At this rate, detection of 20 CIF size images would be completed 
within a second, with hitrate 80.59%. 
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